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TABLE 1—COMPOSITION OF THE SAMPLE FOR-
TIFICATION AND RECOVERY STANDARDS SOLU-
TIONS

Concentra-
Analyte tion (pg/pl)
Internal Standards:
13 C41»-2,3,7,8-TCDD 100
13 C1»-1,2,3,7,8-PeCDD 100
13 C1»-1,2,3,6,7,8-HXCDD 100
13 C12-1,2,3,4,6,7,8-HpCDD 100
13 C1,-OCDD 100
13 C1,-2,3,7,8-TCDF .. 100
13 C1»-1,2,3,7,8-PeCDF . 100
13 C1»-1,2,3,6,7,8-HXCDF . 100
13 C1,-1,2,3,4,6,7,8-HpCDF ... 100
Surrogate Standards:
37 Clg-2,3,7,8-TCDD ..o 100

40 CFR Ch. | (7-1-01 Edition)

TABLE 1—COMPOSITION OF THE SAMPLE FOR-
TIFICATION AND RECOVERY STANDARDS SOLU-
TIONS—Continued

Concentra-

Analyte tion (pg/ul)

13 Cy-1,2,3,4,7,8-HXCDD . 100
13 C1»-2,3,4,7,8-PeCDF 100
13 C12-1,2,3,4,7,8-HXCDF 100
13 C12-1,2,3,4,7,8,9-HpCDF .. 100

Recovery Standards:

13 C15-1,2,3,4-TCDD 500
13 C1-1,2,3,7,8,9-HxCDD . 500

TABLE 2—COMPOSITION OF THE INITIAL
CALIBRATION SOLUTIONS

Concentrations (pg/pL)

Compound Solution No.

1 2 3 4 5

Alternate Standard:
13 C1,-1,2,3,7,8,9-

HXCDF ..o 2.5 5 25 250 500
Recovery Standards:

13 C1»-1,2,3,4-TCDD .. 100 100 100 100 100
13 C12-1,2,3,7,8,9-

HxCDD ... 100 | 100 | 100 | 100 | 100

TABLE 3—ELEMENTAL COMPOSITIONS AND EXACT MASSES OF THE IONS MONITORED BY HIGH
RESOLUTION MASS SPECTROMETRY FOR PCDD’s AND PCDF's

Des’\(‘:gplor Accurate mass lon type Elemental composition Analyte

2 292.9825 | LOCK C/F11 PFK
303.9016 | M C12H435Cl40 TCDF
305.8987 | M+2 C12H435CI370 TCDF
315.9419 | M 13C15H435Cl,O TCDF (S)
317.9389 | M+2 13C1,H435Cl337CIO TCDF (S)
319.8965 | M C12H435CIO TCDD
321.8936 | M+2 C12H435Cl337CIO> TCDD
327.8847 | M C12H437Cl,02 TCDD (S)
330.9792 | QC C/F13 PFK
331.9368 | M 13C1,H435Cl402 TCDD (S)
333.9339 | M+2 13C45H435CIR7ClO2 TCDD (S)
339.8597 | M+2 C12H335Cl437CIO PECDF
341.8567 | M+4 C12H335Cl337Cl,0 PeCDF
351.9000 | M+2 13C1,H338Cl,37ClIO PeCDF (S)
353.8970 | M+4 13C4,H335CI3537Cl,0 PeCDF (S)
355.8546 | M+2 C12H335ClI337CIO, PeCDD
357.8516 | M+4 C12H335Cl537Cl,02 PeCDD
367.8949 | M+2 13C15H335Cl437ClO2 PeCDD (S)
369.8919 | M+4 13C;,H335Cl337 Cl.02 PeCDD (S)
375.8364 | M+2 C12H435Cls37CIO HxCDPE
409.7974 | M+2 C12H335Clg37CIO HpCPDE

3 373.8208 | M+2 C12H235CIs37CIO HxCDF
375.8178 | M+4 C12H235ClI437Cl,0 HxCDF
383.8639 | M 13C12H235CleO HXCDF (S)
385.8610 | M+2 13C;1,H,35Cls37CIO HxCDF (S)
389.8157 | M+2 C12H235Cls37ClO2 HxCDD
391.8127 | M+4 C12H235Cl437Cl,0, HxCDD
392.9760 | LOCK CoF1s PFK
401.8559 | M+2 13C1,H,35Cls37CIO2 HxCDD (S)
403.8529 | M+4 13C1,H235Cl437Cl0 HxCDD (S)
445.7555 | M+4 C12H238Clg37Cl0 OCDPE
430.9729 | QC CoF17 PFK

4 407.7818 | M+2 C12H35Clg37CIO HpCDF
409.7789 | M+4 C12H35Cls37Cl0 HpCDF
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TABLE 3—ELEMENTAL COMPOSITIONS AND EXACT MASSES OF THE |IONS MONITORED BY HIGH
RESOLUTION MASS SPECTROMETRY FOR PCDD’s AND PCDF’'s—Continued

Des’\(‘:gplor Accurate mass lon type Elemental composition Analyte

417.8253 | M 13C1,H35Cl,0 HpCDF (S)
419.8220 | M+2 13C4,H35Cl37CIO HpCDF (S)
423.7766 | M+2 C12H35Clg37ClO2 HpCDD
425.7737 | M+4 C12H35Cls37Cl02 HpCDD
435.8169 | M+2 13C;,H35Cl637ClO, HpCDD (S)
437.8140 | M+4 13C4,H35Cls37Cl,02 HpCDD (S)
479.7165 | M+4 C12H35CI37Cl,0 NCPDE
430.9729 | LOCK CoF17 PFK
441.7428 | M+2 C1235CI737CIO OCDF
443.7399 | M+4 C1235Cle37Cl20 OCDF
457.7377 | M+2 C1235CI737ClO2 OCDD
459.7348 | M+4 C1235Cl637Cl02 OCDD
469.7779 | M+2 13C4,35Cl737ClO2 OCDD (S)
471.7750 | M+4 13C4,35Cle37Cl202 OCDD (S)
513.6775 | M+4 C1235Clg37Cl202 DCDPE
442.9728 | QC CioF17 PFK

(a) The following nuclidic masses were used:

H = 1.007825

C =12.000000

13C = 13.003355

F = 18.9984

O = 15.994915

35C| = 34.968853

37C| = 36.965903

S = Labeled Standard

QC = lon selected for monitoring instrument stability during the GC/MS analysis.

TABLE 4—ACCEPTABLE RANGES FOR ION- TABLE 5—MINIMUM REQUIREMENTS FOR INITIAL
ABUNDANCE RATIOS OF PCDD’s AND PCDF’s AND DAILY CALIBRATION RESPONSE FAC-
No. of Theo- Control limits ToRs—Continued
chlorine lon type retical N
atoms ratio Lower | Upper Relative response factors

4| MM+2 077| 065| 089 Compound Initial calibra- | Dally calibra-

5 | M+2/M+4 1.55 1.32 1.78 tion RSD ference

6 | M+2/M+4 1.24 1.05 1.43

6a | M/M+2 0.51 0.43 0.59 OCDF o 30 30
75 | MIM+2 044 | 037| 051  |nternal

7 | M+2/M+4 104| 088| 120 Standards:

8 | M+2/M+4 0.89 0.76 1.02 13C,,2.3.7,8-TCDD ... 25 25
aUsed only for 13C-HxCDF. 13C1,-1,2,3,7,8-PeCDD .. 30 30
bUsed only for 13C-HpCDF. 13C;,-1,2,3,6,7,8-HXCDD 25 25

13C1,-1,2,3,4,6,7,8-
TABLE 5—MINIMUM REQUIREMENTS FOR INITIAL HpCDD ... 30 30
AND DAILY CALIBRATION RESPONSE FACTORS 13C3,-OCDD 30 30
13C4,-2,3,7,8-TCDF . 30 30
Relative response factors 13C4,-1,2,3,7,8-PeCDF .. 30 30
0 : 13C1»-1,2,3,6,7,8-HXCDF 30 30

Compound Inllt_lal calibra- Dﬁ‘g%’ f,:/‘:l"dt;fr_a 13Cy,-1,2,3,4,6,7,8-
on RSD ference HPCDF oo 30 30

Surrogate
Unlabeled Standards:

Analytes: 37C14-2,3,7,8-TCOD ........ 25 25
23.787CDD - : 2 2 13C1,-2,3,4,7,8-PeCDF .. 25 25
12.37,8-PeCDD . o5 o5 1ZC12-1,2,3,4,7,8-HXCDD 25 25
12.3.7.8-PeCDF . 25 25 C12-1,2,3,4,7,8-HXCDF 25 25
2,3,4,7,8-PeCDF . 25 25 13C12-1,2,3,4,7,8,9-
1,2,4,5,7,8-HxCDD . 25 25 HPCDF ..coviiiiiiiice 25 25
1,2,3,6,7,8-HXCDD . 25 25 Alternate
1,2,3,7,8,9-HxCDD . 25 25 Standard:
1,2,3,4,7,8-HXCDF . 25 25 13C1,-1,2,3,7,8,9-HXCDF 25 25
1,2,3,6,7,8-HXCDF . 25 25
1,2,3,7,8,9-HXCDF . 25 25
2,3,4,6,7,8-HXCDF . 25 25
1,2,3,4,6,7,8-HpCDD . 25 25
1,2,3,4,6,7,8-HpCDF . 25 25
OCDD 25 25
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